Phospholipase A2 sensitivity of uterine smooth muscle membrane phospholipids and adenylate cyclase activity. Effect of temperature on the action of phospholipase present in excess.
Basal as well as GTP-dependent adenylate cyclase activity was partially resistant to porcine pancreatic phospholipase A2, although more activity was degraded at 16 than at 2 degrees C. In contrast, isoproterenol-dependent activity was completely destroyed regardless of the temperature. Snake venom phospholipase A2 destroyed approximately 90% of basal and GTP-dependent adenylate cyclase activity at all temperatures. The difference between the lipases is consistent with earlier evidence that elevated temperature facilitates the entry of some forms of phospholipase into the membrane bilayer. The temperature dependence of adenylate cyclase activation by the GTP analog Gpp[NH]p and its pancreatic phospholipase sensitivity were compared. The Arrhenius plots were markedly similar and biphasic with discontinuities at approximately 8 degrees C. The same temperature-dependent phospholipid phase transition might account, therefore, for both adenylate cyclase properties. Only small amounts of membrane phosphatidylethanolamine and phosphatidic acid were hydrolyzed by pancreatic phospholipase in a temperature-dependent manner analogous to adenylate cyclase degradation. These results suggest that specific phospholipids support catalysis and adenylate cyclase activation, but that different phospholipids are required for receptor coupling which may occur in a less viscous part of the membrane.